the peak spring and autumn production periods for coolseason forages in the eastern Great Plains (Mitchell et , 1994; Moser and Vogel, 1995) . Krueger and Curtis C3 and Kaw C3) developed by three breeding cycles for increased forage yield and in vitro dry matter digestibility (IVDMD) were com- (1979) Increasing forage yield and digestibility in perennial grasses may increase livestock performance and profitability of grasslands (Anderson et al., 1988; Hopkins et B ig bluestem is a C 4 perennial grass native to North al., 1993; Vogel and Sleper, 1994; Casler and Vogel, America (Weaver, 1954) and accounts for over 1999). The objective of this study was to compare beef 25% of the basal cover and over 40% of the herbaceous cattle ADG and total BW gain per hectare on pastures biomass of the tallgrass prairie (Weaver and Fitzpatrick, seeded to two big bluestem strains developed by three 1934; Masters et al., 1993). The importance of big bluegenerations of breeding for increased forage yield and stem in extensively managed native grasslands is recogin vitro dry matter digestibility (IVDMD) with the base nized by grassland scientists, including Weaver (1954) populations from which the two strains were derived. who called it, "the best prairie grass for both pasture
later in maturity than Pawnee at the latitude of Mead, as much as 26% more total BW gain ha Ϫ1 at no additional cost. NE, which is near the northern limit of its recomPawnee C3 was released as the cultivar Bonanza and Kaw C3 was mended use. Increasing forage yield and digestibility in perennial grasses may increase livestock performance and profitability of grasslands (Anderson et al., 1988; Hopkins et B ig bluestem is a C 4 perennial grass native to North al., 1993; Vogel and Sleper, 1994; Casler and Vogel, America (Weaver, 1954) and accounts for over 1999). The objective of this study was to compare beef 25% of the basal cover and over 40% of the herbaceous cattle ADG and total BW gain per hectare on pastures biomass of the tallgrass prairie (Weaver and Fitzpatrick, seeded to two big bluestem strains developed by three 1934; Masters et al., 1993) . The importance of big bluegenerations of breeding for increased forage yield and stem in extensively managed native grasslands is recogin vitro dry matter digestibility (IVDMD) with the base nized by grassland scientists, including Weaver (1954) populations from which the two strains were derived. who called it, "the best prairie grass for both pasture We hypothesized that the strains bred for increased and hay." Big bluestem pastures provide productive, forage yield and IVDMD (Pawnee C3 and Kaw C3) high-quality forage during late spring and summer and would produce superior ADG and total BW gain per may fill the forage availability gap that occurs between hectare when compared with the parental cultivars. Additional objectives were to determine if the strains dif- Cell wall digestibility (CW IVDMD) was calculated as CW of atrazine [6- for differences among strains for ADG, total BW gain ha Ϫ1 , 2002 to provide a stock density of 7.5 steers ha Ϫ1 . Initial steer AF, IVDMD, CP, NDF, ADL, CW IVDMD, and stand persisweights were determined by feeding a 50:50 alfalfa-corn (Medtence. Statistical significance is at the 0.05 probability level icago sativa L.-Zea mays L.) silage diet at 2% of body weight unless otherwise stated. Pasture was the experimental unit for in a feedlot for 4 d and weighing at the end of Days 3 and 4 all analyses. (Moore et al., 1995) . The weights for Days 3 and 4 were averaged to determine initial weights. The same feeding and
RESULTS
weighing procedure was used after the grazing period to determine final weight to minimize any effects due to fill (Moore et Differences in precipitation distribution (Fig. 1) proal., 1995) . This is a maintenance diet developed for stabilizing season, grass frequency of occurrence averaged 77%
Harvested samples were dried in a forced-air oven at 50ЊC to a constant weight and dry weight determined. Dried samples and Kaw C3 (71%) was different (P ϭ 0.04) than Pawnee were ground to pass a 2-mm screen in a Wiley mill and a 1-mm and Kaw. In the Central Great Plains with native warmscreen in a cyclone mill (Thomas-Wiley Mill Co., Philadelphia, season grasses, grass frequency of occurrence greater PA) and scanned on a near-infrared reflectance spectrophothan 50% were similar to plant density of native prairie tometer (NIRS; Model 6500, Silver Spring, MD). A calibration and are considered to be fully satisfactory (Vogel and ner, 1996) . Calibration samples were analyzed in duplicate for There were significant differences among strains for NDF and ADL with the ANKOM Fiber Analyzer (ANKOM Technology Corp., Fairport, NY) by the procedures described ADG and BW gain per hectare (Table 1 ). Livestock There were significant differences among strains for had an ADG of 1.52 kg hd Ϫ1 , which was 19% greater AF and average grazing season forage IVDMD, NDF, than any other pasture that year. This was due to a ADL, CP, and CW IVDMD ( Table 2 ). Because of presingle animal gaining almost 0.45 kg d Ϫ1 more than any cipitation differences, there were significant year effects of the other 35 animals in the trial that year. The reason for all forage traits, but strain ϫ year effects were not for the high ADG of a single steer is not known, but significant for any forage trait except for ADL (data the data were included in the analysis. Year ϫ strain not shown). For ADL, strain effects were more than interactions for ADG and BW gain per hectare were two times greater than strain ϫ year effects in the ANnot significant indicating that performance over years OVA. The nonsignificant strain ϫ year effects demonwas relatively consistent across strains. Total BW gain strate that AF and nutritive value of the strains ranked per hectare differed (P Ͻ 0.0001) across years (Table 1) , in a similar manner each year even with the differences with the difference among years being largely due to in available precipitation. differences in precipitation (Fig. 1 ) that affected forage Pawnee C3 pastures had 14% greater AF than the production and grazing days. Body weight gain per hectPawnee pastures over the three grazing seasons and the are was greatest in 2000 when rains in late May and AF from the Pawnee C3 pastures had greater IVDMD, early June promoted the growth of more than 5 Mg lower NDF, lower ADL, and greater CW IVDMD conha Ϫ1 of AF at grazing initiation, nearly twice as much centrations than forage from the Pawnee pastures as in 2001 and 2002. Because strain ϫ year effects were (Table 2) . Since NDF is an estimate of total cell walls, not significant, mean performances on strains averaged Pawnee C3 forage had a lower concentration of cell over years will be discussed.
Livestock Performance
walls and had more digestible cell walls than Pawnee Averaged over the 3 yr, Pawnee C3 and Kaw C3
forage. Pawnee C3 cell walls were likely more digestible produced 16% (P Յ 0.05) and 7% (P Յ 0.20) greater because of their lower lignin concentration. Pawnee C3 ADG, respectively, than their parent populations (Tapastures produced more ADG and total BW gain per ble 1). Pawnee C3 produced higher ADG than its parent hectare than Pawnee pastures because of both greater population, Pawnee, each year of the grazing trial. In AF and forage digestibility. 2002, ADG for Kaw C3 was 23% greater than Kaw Kaw C3 and Kaw pastures did not differ in AF or pastures. Total BW gain per hectare also differed signififorage IVDMD, NDF, and CW IVDMD (Table 2) . Forcantly among strains. Pawnee C3 pastures produced age from the Kaw C3 pastures had higher CP but also 14% more gain ha Ϫ1 (P Յ 0.05) than Pawnee pastures. had higher ADL. The small differences in quality beKaw C3 pastures produced 5% more gain per hectare tween Kaw C3 and Kaw resulted in smaller differences than Kaw pastures. Mean total BW gain per hectare in ADG by cattle grazing these pastures than for those per year for the 3 yr of the study ranged from 398 kg for Pawnee to 455 kg for Pawnee C3.
grazing Pawnee C3 and Pawnee. Since animals graze would produce greater ADG and beef production per hectare when compared with their parental cultivars. The results of this 3-yr grazing trial further demonstrate daily, they sample pastures more thoroughly and intenthe productivity of big bluestem pastures in the eastern sively than weekly or even daily hand collection (Vogel Great Plains and document the positive livestock reand Sleper, 1994).
sponse to moderate increases in forage IVDMD. The Kaw and Kaw C3 are near the northern limits of their strains bred for increased yield and IVDMD provided as range of adaptation at the latitude of this grazing trial. much as 26% more BW gain per hectare at no additional Kaw and Kaw C3 are later in maturity than Pawnee cost. Using net returns per kilogram of gain for the 3-yr and Pawnee C3 and because of the strong negative corof this trial (Mitchell et al., 2005) , producers could realrelation between IVDMD and maturity in big bluestem ize from $13 to $90 more net return per hectare by (Mitchell et al., 2001) , they are usually higher in IVDMD planting improved strains rather than currently availon a given date simply because of maturity effects. Diable cultivars (Table 1) . rect comparisons between Pawnee and Pawnee C3 vs.
Pawnee C3 and Kaw C3 were released as the cultivars Kaw and Kaw C3 are strongly biased by maturity effects Bonanza and Goldmine, respectively. Bonanza is sugfor both forage quality and yield. The main comparisons gested for use in USDA Plant Hardiness Zones lower 4 in this study are between Pawnee and Pawnee C3 and and 5, whereas Goldmine is suggested for use in USDA Kaw and Kaw C3. In both cases, the big bluestem strain Plant Hardiness Zones lower 5 and 6 east of 100Њ W. bred for improved forage yield and IVDMD produced Long. These releases represent the first big bluestem higher ADG and gains per hectare as compared with cultivars developed specifically for increased animal its parent population when grazed by beef cattle.
performance by increasing forage yield and IVDMD and validated by grazing trials.
